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=Abstract=

The relation of the testosterone level with metabolic syndrome and coronary artery disease

in Korean middle-aged and elderly men

Ho Han, M.D., Jin Ho Shin, M.D., Chang Beom Lee, M.D., Yong Soo Park, M.D., Dong Sun Kim, M.D,,
You Hern Ahn, M.D., Tae Wha Kim, M.D. and Woong Hwan Choi, M.D.

Department of Internal Medicine, Hanyang University College of Medicine, Seoul, Korea

Background : Abdominal obesity is an essential component of metabolic syndrome and it causes insulin resistance
In contrast to women, the serum testosterone level has an inverse relationship with the visceral fat mass in men.
Therefore, we investigated the relation of the serum testosterone concentration with metabolic syndrome and coronary
artery disease in Korean middle-aged and elderly men.

Methods : 211 male subjects who were admitted to the cardiology department due to chest pain at Hanyang
University Hospital from January to December, 2005 (mean age: 59.1+10.7 yrs) were enrolled in this study. All the blood
samplings for laboratory tests, including the testosterone and estradiol tests, were done between 6 AM to 8 AM.
Coronary artery disease was defined when there was more than 50% narrowing of the vascular lumen on the coronary
angiography. Metabolic syndrome was defined according to the NCEP-ATP III guidelines.

Results : Among the other cardiovascular risk factors, metabolic syndrome was the most important contributor to
coronary artery disease (adjusted OR=4.32, 95% CI: 1.96-9.52). Even after adjustment for age, BMI, smoking, alcohol
consumption and hypertension, lower testosterone was associated with a higher fasting glucose level (p<0.01) and higher
insulin resistance (p<0.05). Each SD (1.88 ng/mL) increase in the total testosterone was associated with a 51% reduced

risk of having metabolic syndrome (OR=0.49; 95% CI, 0.36-0.68). Although men with coronary artery disease tended to
have lower testosterone levels, there was no statistical significance.

Conclusions : Lower testosterone levels might have a causative role in the development of metabolic syndrome and

possibly coronary artery disease through the induction of insulin resistance.(Korean J Med 73:34-43, 2007)
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Table 1. Baseline characteristics (n=211)

AT3AE ALE FE A63E 2007 -

Characteristics Mean + SD
Age (years) 59.1 + 107
Smoking (%) 56.4

Alcohol (%) 50.7

Hypertension (%) 483

Diabetes mellitus (%) 171

Metabolic syndrome (%) 60.8

Body mass index (kg/ m? 24.9 + 28
Waist circumference (cm) 91.7 + 761
HOMA IR (mg/dLxuU/mL/405) 1.2 + 1.85
Total cholesterol (mg/dL) 1745 + 388
Triglyceride (mg/dL) 158.9 +£799
HDL cholesterol (mg/dL) 33.6 £ 89
LDL cholesterol (mg/dL) 109.1 + 350
Testosterone (ng/mL) 53 +19
Estradiol (pg/mL) 25.8 + 165
ET ratio (E/T x 1000) 5.1 +29
ET ratio, estradiol to testosterone ratio

Smoking means current and ex smokers
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Table 2. Differences of metabolic and hormonal profiles according to the presence or absence of MS

Men with MS (n=127)

Men without MS (n=82)

Age (Years) 59.6+10.7 53.4+10.7
Smoking (Pack years) 15.7£21.4 14.6£17.1
Alcohol (g/week) 87.9£186.9 86.3+163.0
Body mass index (kg/ m?)* 25.7+2.6 23.7£2.6
Testosterone (ng/mL)" 48+1.6 6.0£2.0

Estradiol (pg/mL) 24.2+10.4 28.2+23.0
E/T ratio (E/T x 1000) 5.3+2.6 4.8+3.5

"p< 0.01, MS, metabolic syndrome; ET ratio, estradiol to testosterone ratio

Table 3. Adjusted OR (95% CI) for the risk of MS and the separate risk factor for a 1 SD increase in sex

hormone
Blood
. Pressure Glucose . . .
Metabolic _ Waist Triglyceride HDL cholesterol
SD i > 130/8 >110 mg/dL S Wem > 150 me/dL < 40 ma/dL.
yndrom > > <
syndrome mmHg or or DM e e
medication
Testosterone 188 0.49" 0.9 057" 0.63° 0.78 12
(ng/mL) ' (0.36-0.69) (0.68-1.19) 0.41-0.79) 0.47-0.86) (0.59-1.04) (0.83-1.65)
Estradiol 165 0.76 093 0.75 0.61* 1.02 0.85
(pg/mL) ' (0.56-1.84) (0.7-1.23) (05-1.1) (0.4-0.93) 0.77-1.34) (0.56-1.28)
E/T ratio 29 1.24 1.4 1.14 097 1.26 0.73
(E/T%1000) ' (0.89-1.72) (0.78-1.38) (0.86-1.52) (0.74-1.28) (0.91-1.73) (0.47-1.15)

After adjustment for age, smoking, alcohol status, BMI, multiple logistic regression analysis was done.

*p<0.001, " p<0.01, ¥ p<0.05

CI, confidence interval, E/T ratio, estradiol to testosterone ratio
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Table 4. The relations of sex hormones with glucose and insulin resistance

Fasting glucose Fasting insulin HOMA IR
(mg/dL) (uU/mL) (mg/dL x pU/mL/406)
B 95% CI B 95% CI B 95% CI
Testost
estosterone a7 897 to -121 ~0.17 ~043 to 0.8 009" 018 to 001
(ng/mL)
Estradiol
Straco -018 -051 to 0.15 -001 004 to 001 001 001 to 0.003
(pg/mL)
E/T ratio
0.24 -1.71 to 2.2 -0.06 -0.19 to 0.08 -0.02 -0.07 to 0.03
(E/T*1000) ? ’ ¢
Linear regresswn coefficients were adjusted for age, smoking, alcohol consumption and BMIL
“p<0.01, " p<0.05
+
5 80 !
Adjusted * * ns
odds ratio 4.32, (7672;7;/0‘,)
60
3
- 50%
2 2.01 40 ?335‘?7/2") (7/14)
1
0 20
Age Smoking  Alcohol BMI HTN MS
(260) (225)
95%Cl 0.81-283 1.02-403 0.30-1.15 0.68-303 0.38-151 1.96-9.52 0
No MS/No IFG MS/No IFG No MS/IFG MS/IFG

Figure 1. The effect of cardiovascular risk factors on
coronary artery disease. Odds ratios (ORs) were
calculated by using multiple regression analysis and
adjusting for age, The smoking and alcohol status and
the body mass index. Among the other cardiovascular
risk factors, the presence of metabolic syndrome and
smoking were significantly associated with coronary
artery disease. CI indicates the confidence interval.
“p<0.001, p<0.05

HE TR B AW AP guds dBye
2BY 5 UATHE 4).

ofel Hgw dael A4 T WASF Lol U4g
W A% w4 el vl Frhehn
(Adjusted OR=4.32;95% CI 1.96 to 9.52, p<0.001), &1
T ol Aol #EHATHOR=2.01;95% CI 1.02

to 4.03, p<0.05)(L¥ 1). AL Fa] S1PAA &
A} o]AFS Hledal= TRYY =77} gr/\LEu_]‘J =

T o™

o) el Avpu 7

Figure 2. Prevalence of CAD as categorized by the
presence of metabolic syndrome and impaired fasting
glucose. After adjustment for age, alcohol, smoking, BMI
and hypertenswn multiple logistic regresswn analysis
was done. “Adjusted odds ratio=2.76; p<0.01, ad]usted
odds ratio=3.83; p<0.001. MS: metabolic syndrome, IFG
(Impaired fasting glucose): fasting glucose > 110 mg/dL
or presence of DM

705%% & o §lE 459 485%0 Hla] <A
7} 39 AR Adjusted OR=2.76;95% CI 1.09 to 6.94,
p<0.05), FHFFN7E JOHA tALZFo] ¢l
el Al BT A3 FRES %R = U e
AR on A FTekA| %‘%}E}(Adwsted OR=
0.74;95% CI 0.22 to 2.45, p =0.62). &-E-d G4 o2} thA}
FTFol & o A= Afole %‘r*&%“ Agte] A&
o] 775%% & v gle A% By dAs Frtskidv
(Adjusted OR=3.83,9%5% CI 1.68 to 878, p<0.01)(1# 2).
WsH Aol Q= FAENA gl A S o
3 A#o] =hovk60.9+9.94 vs 56.8+11.24], p<0.01),
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o

e Aole BAEA Gk AEUAGY A5
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Table 5. Differences of the metabolic and hormonal profiles according to the presence or absence of coronary

artery disease

Men with CAD (n=136)

Men without CAD (n=75)

Age (Years)"

Smoking (%)

Alcohol (%)

Body mass index (kg/m?
Waist circumference (cm)
SBP (mmHg)*

DBP (mmHg)"

HOMA IR (mg/dLxuU/mlL/405)"
Total cholesterol (mg/dL)
Triglyceride (mg/dL)"
HDL cholesterol (mg/dL)"
LDL cholesterol (mg/dL)
Testosterone (ng/mlL)
Estradiol (pg/mL)

E/T ratio (E/T x 1000)

60.9£9.9
59.6
478
25%2.7
91.8+6.4
124.4+15.9
79.4£9.9
1422
176.4+41.8
168.9+86.2
32.1£7.5
110.6+37.8
5.1£19
24.8+11
5.2£2.5

55.8+11.2
50.7
56
24.8+2.9
91.6£9.5
119.5+14.1
76.4£8.9
0.9£0.7
171+£32.7
140.7£63.5
36.4+10.4
106.4+29.1
56£19
27.3+23.5
5+3.6

“p<0.05, ! p<0.01, CAD, coronary artery disease; E/T ratio, estradiol to testosterone ratio
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HEd 4s2rdgdazids A4 2 Hrdehs sRAdelt AW Agke] Byl vt
ExHEe] gavh Aseediarid vRo g4a VoseAE doky] fEM urte st s REd
of ogt WA HlaExEe] FA0A, ofW £ H ool fritol weh 4o ® thro] BabE deke] f
2EZHES] favh EEo] glEA Sl = gl WE AolE Hudsith ks Frel glo] 3EEdE
AR BlAEAEHES s A¥d AAFAE, F 0 o EAshs 2l = o sl ol vle] e
A SFAHE BAT o) Fol e g I B & Ao S/ BAFA e AR Wol A FT
A AxS} omgleE o BauAE Btk o] TRIYEN Bl TAF Aow Bt AN &

Phillips 5 809l A9l BAS ddes & A7 HIAN7 s BAE T 846%7F diAt SIS
oA A HiEzEES fre] HaEXER aeal 7R A%, s R EEe] ARl #AbE Tl 41.2%
HEE g et oﬂ/\EE}ﬂ%«l Hl7b wE s ko] tiab S TR A o] B Fdgel At
Jded = gvslE £ FBTAE B, Al S5 LA Fad JIFS HA I 9lo], At
Ao Fg BAY o]FolE HAEXH A U THT AAT n@F R A o] Bl o
g o mE] & w7t fUsA Aol LS B 2% A4S dda B e Ao Aztdn
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HEds 2 A 2 JdEeddedat vl Bk 2o i English 59 Aol wt2w
T ddde] BREA FAdT. o] drE g FE Wxdes I A¥w 288 Adwd ax5d4
o] Hat Aol 60242 & Aok HlZEtrhs HellA A Azl HlE HaEsERe] FE7E WSl
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